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PRESS RELEASES 
 
Spain is the country in the OECD with the fastest generic penetration 
Publication of the 110th issue of Farmaindustria’s Monthly Economic Bulletin 
(11-09-2014) 
  





Cumulative performance index: 77% 

Funds on generics 





 
The Role of Generics in Kidney Transplant: Mycophenolate Mofetil 500 Versus 
Mycophenolate: 2-Year Results 

Taieb Ben Abdallah,1 Mondher Ounissi,2 Mejda Cherif,1 Imed Helal,2 Cyrine 
Karoui,1 Sonia Mhibik,1 Med Mongi Bacha,1 Ezzeddine Abderrahim,2 Adel 
Kheder2 

   

Immunosuppressive regimens containing generic mycophenolate mofetil 
(Myfenax) in de novo renal transplant recipients – preliminary results of 6-
month observation 
Bolesław Rutkowski, Beata Bzoma, Alicja Dębska-Ślizień, Andrzej Chamienia 
Ann Transplant 2011; 16(4): 74-80 

Immunosuppression With Generic Tacrolimus and Mycophenolate 
Mofetil in Renal Transplant Recipients: Preliminary Report in Chile 
H. Müller, S. Solari, C. Zuñiga, C. Pedreros, J. Troncoso, C. 
Morente, R. Ovalle, P. Acosta, T. Chavez, E. Albornoz 
 
DOI: http://dx.doi.org/10.1016/j.transproceed.2008.02.056 



  
 
Transplantation. 2012 Apr 15;93(7):657-65. doi: 
10.1097/TP.0b013e3182445e9d. 
Generic immunosuppression in solid organ transplantation: a 
Canadian perspective. 

Harrison JJ1, Schiff JR, Coursol CJ, Daley CJ, Dipchand AI, 
Heywood NM, Keough-Ryan TM, Keown PA, Levy GA, Lien 
DC, Wichart JR, Cantarovich M. 

J Nephrol. 2004 Nov-Dec;17 Suppl 8:S20-4. 
Generic cyclosporine: a word of caution. 

Ponticelli C1. 



Therapeutic  index 

•  Therapeutic  index 

 The range between the median effective dose, known as ED50, 
and the median toxic dose, TD50 

 

• Narrow therapeutic index (NTI) 

 A very small range of doses at which a medication provides benefits 
without causing severe and potentially fatal complications 

 

• Small molecule immunosupressants are NTI drugs: 

 Cyclosporine, tacrolimus, MPA agents, mTORi 





….., in order to ensure the safety and efficacy of generic tacrolimus 
products it is necessary to apply tighter bioequivalence acceptance 
criteria than the conventional 80-125%. 
 
Conclusion: The EWP recommends that the bioequivalence acceptance 
criteria for tacrolimus should be [90-111%] for AUC and [80-125%] 
for Cmax  CI90 (Westlake interval. Biopharmaceutical statistics for drug development. NY: Marcel Dekker, 1988: 329-52) 

 



Main limitations of bioequivalence studies 
(authorization applications) 

• Healthy volunteers (mainly young male adults) 

• Single dose crossover studies of innovator drug and generic  

• Not in steady state conditions. 

• Bioequivalence studies not required among distinct generics 
formulations: 

 Same active drug 

 Distinct galenic formulations 

 Different bioavailability 

• Differences between HV and patients (concomitant medications, 
polypharmacy, ..   

• Distinct PK parameters for bioequivalence studies and clinical 
TDM (AUC and Cmax vs C0) 



The transplant community is filling the gap……  
           
           beyond regulatory requirements. 



A Randomized Pharmacokinetic Study of Generic Tacrolimus Versus Reference Tacrolimus 

in Kidney Transplant Recipients 

Alloway et al.  Am J Transplant 2012; 12: 2825-35. 



A Randomized Pharmacokinetic Study of Generic Tacrolimus Versus Reference 
Tacrolimus in Kidney Transplant Recipients 

Alloway et al.  Am J Transplant 2012; 12: 2825-35. 



A Randomized Pharmacokinetic Study of Generic Tacrolimus Versus Reference 
Tacrolimus in Kidney Transplant Recipients 

Alloway et al.  Am J Transplant 2012; 12: 2825-35. 



A randomized, crossover pharmacokinetic study comparing generic tacrolimus vs. the reference 
formulation in subpopulations of kidney transplant patients 

Bloom et al. Clinical Transplantation 2013; 27: E685-E693 
 

http://onlinelibrary.wiley.com/doi/10.1111/ctr.12256/full


Generic tacrolimus in solid organ transplantation 
Changes in tacrolimus doses and levels 

Taube et al. Clin Transplant 2014; 28: 623-32.  



Herranz et al. Eur J Clin Pharmacol 2013;  69:1157–1162  
 



However, …. 

• Bioequivalence only required for each generic to the 
innovator drug and not among them. 

 

• Two generic formulations may not be bioequivalent 
between them  

 Generic A: CI90: 80-100% 

 Generic B: CI90: 105-125% 

And what about 10% of patients that by definition are out of CI90 ? 



Pharmacokinetic parameters on Day 10 (left panel) and at Month 6 (right panel) 
(de novo KTR). 

Sang-Il Min et al. Nephrol. Dial. Transplant. 2013; 28:3110-3119 



Correlation between Cmin and AUC0–12 for reference tacrolimus and generic 
tacrolimus on Day 10 (left panel) and Month 6 (right panel). 

Sang-Il Min et al. Nephrol. Dial. Transplant. 2013;28:3110-3119 



Robertsen et al. Transplantation 2015; 99: 528-532 

 
 
AUC ratio: 1.17 (CI90 1.1-1.23) 
 
Cmax ratio: 1.49 (CI90 1.35-1.65) 
 

No bioequivalence criteria 



Robertsen et al. Transplantation 2015; 99: 528-532 



Bioavailability of a generic of the immunosuppressive agent mycophenolate mofetil in 
paediatric patients (ESRD in PD) 

Gonzalez-Ramirez et al. Pediatric Transplantation 2014; 18: 568-574. 



The “generic” effect of food on tacrolimus pharmacokinetics 

Steiner and Feist Clinical Transplantation 2010; 25: 334-5. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1399-0012.2010.01387.x/full


Generic Immunosuppressants 

• Bioequivalence in transplant recipients (not only HV) 

• Patients subgroups (paediatric, black race, elderly…) 

• Intra-patient variability greater in patients than HV 

• Steady state 

• Bioequivalence also based  on clinical TDD (i.e. C0) 

• Generic prescription by transplant physicians 

• Prescription “non substitutable” 

• Avoid pharmacist switches  

• Close follow-up 

• Patient information (compliance)  



Collateral effects (not damages) of generics 

• Changes in pharmaceutical industry? 

• Sub specialization? 

 Innovation 

 Development 

 Commercialization 

• Wise prospection by pharmaceutical industry 

• Drug hierarchy 

• Innovation vs. cost/effectivity 

• Drug development eras…. 

 

 

 



Collateral effects…. 

• Generics as comparators for cost/effectivity or 
cost/utility 

 

• Comparator generics derived from innovator drugs 
developed 2 decades ago 

 

• Risk of stagnation? 


